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Abstract of WO9808360 

An organic EL device wherein a particular 
coumarin derivative is incorporated into a 
luminescent layer and a particular 
tetraaryldiamine derivative is incorporated 
into a hole implanting and/or transporting 
layer. Further, a particular coumarin 
derivative, a particular quinacridone 
compound, or a particular styryl compound is 
incorporated into a mixed-layer type 
luminescent layer. By providing two or more 
• □ luminescent layers including a mixed-layer 
type luminescent layer, incorporating two or 
more dopants, and effecting light emission 
from two or more luminescent species, an 
organic EL device which gives high- 
luminance light emission, enables continuous 
light emission, and has high reliability is 
realized. Further, multi-color light emission 
becomes possible. 
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(54)TUIe: ORGANIC ELECTROLUMINESCENT DEVICE 
(57) Abstract 

An organic EL device wherein a particular coumarin derivative is incorporated into a luminescent layer and a particular 
tetraaryldiamine derivative is incorporated into a hole implanting and/or transporting layer. Further, a particular coumarin derivative a 
particular quinacndone compound, or a particular styryl compound is incorporated into a mixed-layer type luminescent layer By providing 
two or more luminescent layers including a mixed-layer type luminescent layer, incorporating two or more dopants, and Wetting lieht 
emission from two or more luminescent species, an organic EL device which gives high-luminance light emission, enables continuous light 
emission, and has high reliability is realized. Further, multi-color light emission becomes possible. 
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»C3 £0>KI(;:te, **ft*3>hp-;n-*fc»li, ifi2«*>6*7-7^ 
fc^lCtt. ^nbCO#^4-6, 8. 9£cfctfm&3, 7*C5»JtCl 03W 
EiSntus. ttjfcfll 0<h7— ->>yi lt©M»cttft#**^tttt 

i o»sii*77^7;^ a« ttnijj: < . Kmt&mm&m 

»«TSfi 2 9 t»^t5 ^ 5. fttt&&lr>ttCttl 2 <hLTteij£&£ 

fsftctt. ie?l *j«fc^«^ottA«c. *ns©cai«iB, miit 
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ftytmomz, mR&Affi&m<Dmz&&zfn?&\mxkM<nm2&&\zm%. 

tti£lfr2 2 OniEU:£rs®)WjF*L^. ©a AH, fiii§/I<7>/¥£ 05± 

Ktt, SAUT? 1 0 0 'OnngflE, 0 0ning«T*4. lOi^ 

^K/P(CO^T«aA«J2l®<&2®^tt?><h# ! b(S]i;T*S. 

9 bframw*. %?t<D&t&iftifi<DMW&°!m\zT'Z, mm.n&mm.^m^m 
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:5LmftRiLTIl 0fl;Ltf. #MBS 6 3 - 2 6 4 6 9 2 * 
SlCtt. #F£¥8 - 1 2 6 0 0^(D7x-Jl/7> h7t>^, ^f|?8 - 1 

2 9 6 9^<DTh7TV-)ijLT>®mftmbmtf *>n-5. 

LU. dO«k"5^ii^©f!^®C*5tj-S^TU>S§^0^Wfi«O. 01-1 

&$L&\z&n Lrz%yt&»im\ztezt t*\z. m^(o^w^^.m^±t 
mmm*. s-*; v ;-)uz/\n>f>m z ?-$>7)\'*)\'mmtfw&istzh<D. * 
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8BB8 63-264692 -§\ 5 5 1 9 0§, ftmW- 5 - 7 0 7 3 3 

4ffN!¥5-2 5 8 8 5 9#. ««T6-2 1 5 8 74W:H^nw 

^#Wl:tt, *?\ MJ7 (8-^7'jy^h) 7;US-£A. k'7 (8-* 

yjy^h) t^^v^a, l't. { f } - 8 - +yijy ^ h) t - 

7 (2-/f^-8-+/'j;7h) 7;U=-^7A^^->S\ HJ7 (8-*y 
U/5h) -f>v>7A. h'J7 (5 -y^Jl/- 8 -*y ij y ^ h) 7;i/5-^7A> 
8 -*y ij J z> HJ^A, MJ7 (5 -7oo- 8 -*y 'J y 7 h) #U7A. 
k*Z (5-^DD-8- + /iJ/7h) rt^v^A, 5, 7-x7CUU-8-* 
/ 'J /5 hTJUSn^A, HJ7 (5, 7 -y7Dt- 8 - k Kn*v*yj y 
?h) 7JI^--7A, #»J [Stt (II) -k'7 (8-kKD*->-5-*y>j- 

;u) y^>j . mafi&z. 

-^i#T*^Tt)J;<, CCii&'bOtHH k'7 (2-y^;u-8- 

*yjy^h) (7i/7h) 7^i-^A(iii). k'7 (2 -y^;u- 8 -^y 

•Jy^h) (^Ph-^uy^h) 7;U^-^A(1II), k'7 (2-^^)1-8- 

+ yuy^h) (>^-^i/'/7h) 7;u$-^a(iid. k*7 (2-y^;u-8 
-*y u y 7 H (^7-^1^77 h) 7;u5-^a(iid. k7 (2-y^;i,- 

8-^;'J/7h) (^F-71-^71/7 K) 7;W = - ^A(III), k'7 (2 

-y^;u- 8 -*y uy? h) (**-7x~;u7xy ? h) 7;u5-7A(iid. 
k'7 (2 -y^- 8 -*y h) (A7-7i37i/7 h) 7;i/=- 
^A(ni). k*7 (2 -y^;p- 8 -*y u y 5 m (2, 3->W7i;7 
M 7;U5-^a(iii), k7 (2-y^;u-8- + y gy^h) (2. 6-~>-y 
^7xy 7 h) 7)V$ -7A(in), k*7 ( 2 -y^;u- 8 -^yjy 7 h) (3. 
4-vy^;U7xy 7 h) 7JP5-«7a(iii), k7 (2 -y^;u- 8 -*y u y 
7M (3. 5-y/?;P7iy 7 h) 7;U5 -^a(iii), k*7 (2-y^;u- 

8-^yijy^h) (3. 5 -^-lert-7'f ;U7xy 7 h) 7JUS -^A(III), 

k7 (2-y^;u-8-^y yy 5 h) (2, 6 - v7x-;u7xy 7 h) 7JU 
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= ->7A(III). £X (2-^^-8- + yj;7h) (2. 4. 6-h'J7x 

-)i7x;?h) 7;us~oa(iii), fx (2-^^;i/-8 -*y uy ? M (2. 

3, 6-h^^7x/7h) 7)1$-<7A(\U), fx (2-y^JU-8-* 
yjy^h) (2, 3, 5. 6 -r- h7^?^7iy 7 h) 7JU5 -^ACIII), 
fX (2->^-8- + yjy7h) (l-t7h7h) 7;U5 -»7A(III). 
h'X (2-^^-8- + ;U77h) (2-t7h7h) 7^5-^^(111), 
fX (2. 4-y7f^-8- + ;U/7h) U)U h - 7 x =L )l7 x 7 7 h ) 
7;U5-7A(III), t'X (2, 4-y^f;|/-8- + ;U;7M (A 7 -7i 
-^7x77h) 7;U5-7A(III), t'X (2. 4-y^fJl/-8-*;'J y^ 
h) (/^-7i-^7i/7h) 7;i/5-9A(IlI), t'X (2, 
-8- + ;U/7h) (3. 5-y^^7i/7 b) 7^5-«7A(IIl)> fc* X 
(2, 4-y^f^-8-4yj;7h) (3, 5 - V - tert - 7tMI/7 x J ? 

h) 7;u~-7A(iiih fx (2-^^-4-i^-8-+yj y^h) (/* 

7-^U77 h) 7;U5^9A(III), fx (2-y^;P-4-y h^->-8-* 
yjy^h) (/^7-7x-jb7x/7F) 7;PS-«7A(IIIh fx (2-^^ 
JU- 5-V7/--8-*/" U/" 7 h) (*)lh->7 U*J? h) 7^$-<7A(III). 

fx (2-y^-6- hU7;p^Dy5 1 ;p- 8 - + y uy?M (2-r7h 
7 n 7;i^:^A(llI)^#&£., 

£<DISrt>, fx (2-*^JU-8-4VJ/5M 7;L-5-7A(III)-m-* 
*V-fX (2-^5 t ;i/-8-^y U/7 b) 7;i^-«y-A(IIJL fx (2, 4 
-y/f^-8- + ;Uy7h) 7;i^-"7A(III)-xi-**y- fx (2,4 

-x^^- 8-*y uy^ h) 7;u5--7A(iid, fx (4-x^-2-y 
8 -*y u y ? M 7;pa-^A(iii)-M-^ , y-f x (4-ifji,- 
2-y^;i/-8-=^y uy^h) 7^x^(111). fx (2-y^;u-4-y 
h*->*y uy^h) 7>»i.$-7A(iii)-M-pj-+7- f x (2-*^;u-4- 
;* h**>*y U y 7 M 7;ua -7A(iid. fx (5-->7y- 2 - y^;u- 8 
- + y uy^h) 7;i/5x»7A(iii)-w-^47-f x (5-->7y-2-y^ 

^-8- + ;U/7h) 7;Pi->7A(II!), fX (2-^^V-5-h'j7M 
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□ ^^-8-*/'j;7 K) t;u= -^A(III)-w -**7- t*7 (2 

CWIf^W^T. hTOtLTfi, 4#0f}¥8 - 1 2 6 0 0 -*ICE»c©7 x " ;U7 
>h7t>^^If 8 - 1 2 9 6 9^l:EtOfh77'J-;Hf>Hli 

7xr^7>h7t>»i#H TE5£ (V) TSSftS fe©T&5. 
SC (V) 

A'-L'-A 2 (V) 
« (V) A'^«fc^A 2 tt, &4*/*7x^;P7>h 'J^gSfctev 

7x-;i/7> h y ;ufc*au ^n&*i|p|-Tt>ji7ist)«)-c*-3T ! b<kVi. 
a 1 , A^i^n^ty 7x-;u7> hu ju»*fcJ45?7i=jU7> h y 

fcBirCt>Stta^#*t*t>©T*oT&«i;<, 5*£©S& 
IttTll 7;U^;i/S. 7 'J -JUS. JJ^^yg, 7'J-D + yI. 75 7 

5&S&g©H&ftSfcmt;:|g££n&^\ 7> h-7-fc>S8Tttft<, 7>h 
7-fe>HICJB^U/i7x-;UST*5^t^»*L^. ££, 7>h7-fc>S!fc 
£tt*7x-;P«©&'&Mtt7> h5-fe>S*©9<fc, 1 0{iT*S^tW^ 

5£ (V) £*3^T, L , ttHttt^*fctt7U-U>S*«r. L'T^tl57 
y-U->££LTtt, SIHT^IW^U, ^^tC«7x-U>S, 
t'7iZU>S, 7>h'J ly>SH©ii^©7 I J-U>S©fl!l. 2fflft^L-ttt 
^±©7 l J-ly>a^*®^a^Lfc^©75^^e>n^). L'tLTIt 
p-7x-l/>S. 4. 4' -t:7iZ^ilWSlU. 

L'TI$n57U-U>ltt, 2fflfc^L**m±©7'J-U'>*a« 
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5£ (VI) KfcUT, Ar', Ar 2 :fcJ;tfAr 3 te. &*»§»s8££SU d 
tie>tt|BI-Tt)ft^:*'bOT*oTt>«kU. 

A r '-A r ! T$$ *l*»S«E»*t Ltd **ttftft**X (7 'J-JUS) , 

S&g£WTS^£©S&£<hLT«, 7)V*)Um, 7U-JUS, 7;m*->£ % 
7'J-D + y7x-^S. 75;7x-JH, t*7x~;US, ^7^^*, 7> 




(V I ) 
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n it 2 ~ 6 CIST:* 0 . #13 2 ~ 4 5 d Lt,». 

5£ (V) , (vi) cD<b^«S^)M^-ii-^{CcfcoTm^iitt^-5^«iE7Lfe1 

1 ~ 1 5wlXtT*^tA*ff*LH. 

^-S^SttKK <&0. *^#<&a<©tf3£^5*ijj6j&«&*a*. CI) C£>? 
^Ji**ig^Jia#© i bO«3t«fi*^b$"tt:5C:(h5&«Tt. fg3t&fi$±»wS 

S^*»3fflV»6n*jE?LaAlll^tt{b^**«t^* : PffiAlft2ltt^b^*tt. 
fc*. «ffi©iE?LaAlia«*ffl©<b^«J*s«fct;« : faA«2IS^ffl©{b^1»© 
*a>£!ft-fn««fcV>. ftj&>Tfc, IE?UxAtfiMtt<b£$£LT«^#&Hi&7 
S>*ffl^5:t*«ffiL<. (II) ©f h77'J-Jk>*7S >!$ 

N. N' -t*X (- 3 5^1/7 x-JU) -N, N ' -y7i"Jb- 4 , 
4' -y7Sy t'7i-Jk N, N' -t'T. (- 3-h'7i^) — N, N ' - 
v7x-JU-4, 4' - v*7 5 7 t!7xCJK N, N" - t'A (- 4 - t -"7> 
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)V7x.-)V) — N, N' ->'7i3-l, 1' -k'7i3-4, 4* -yj 
= N. N, N* , N' --7h5*X (-3-t'7xZ;H -1. l' -f? 
x~;i/-4, 4' ->7^>, N, N' ->'7i-jb-N, N' - 1'7>- (-4* 
- (N-3 (^^7x-^) -N-7HJH 7^ 7 t*7x~^-4 

#|fpg6 3 - 2 9 5 6 9 5f, 4fBf]¥5-2 3 4 6 8 1f. E 
P0650955A1 (*fj£#gM¥ 7-4 3 5 6 4^) 9f £G£0{bSftdf¥tf 
b*l, tifrX'bZ. (II) ©xh^TU->»l'->*7S>lfig^W^L^„ ^ 

^jiAHijtttfb^chLTli, ^/U>W, £bi;:tt8-*/'j/-;u&i,> 

9 9-9 9/1, £b£tt 20/80-80/20. «#ttt3 0/7 0- 7 0/ 

zzx\ jE?L&.A®mftit&®tte. i umm<Dz<Dit£®(Dmmm$:mmt 

tztZ. 3E?LO««M*««^omaE«*fcJt^2fSFtjBA*'b©, #£L<te 

^tttfi, Pi£lI«j£L£lti/ijg^£flHiTIE?L <hm^0fli8ltM 
£$l£L£<h#, « : P©«»ES6ff**iE?L©fta!MtlJt^2«SieA* i b©, 0? 

*«tn:t^»$L<. Rftttl:ttl-8 5na<i:T5C:t*«jfF$U<, £b 

H(±5 ~ 6 Onnh ftiZit 5-5 0 mt^^b Z ttfft£ L 
fcfc, ±SB©J:5^S^HtiJliTtt, SC (I) 0^v»J >mmW<D\Zi!)\ ^ 
(III) U H>ft*«*fc-tt* (IV) OXf'JiH7$>M^H-A 
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5£ (III) COliTift^tSt, « (III) + , R z .feJ;^R 2 2 7 

iSStLT^Tfei^. JUW&fctt. *^g, X^;US. ^DtfJUS. 7^ 
R 2 ., R22T«$n*7'J-JUStl/Ttt, (B&££WLTV>Tt><fc<. ISje* 

T&3<h#, »SrT*R22H±, R24ig±tt5lri(c«^LTm*«fiELTt)«k<. 

a din ©***y H><k**«)ji#«*etTK:*r. jnwmTKa (in 

a) OR2i<SPOffl^"&T*LT^5. Siao«^>-tf>ISlc f i 1 -ft- 




(in) 
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No. 

m-1 
m-2 
m-3 
in-4 

IH-5 
III-6 

III-7 

III-8 
III-9 

111-10 
111-11 
111-12 



^21 

H 
-CH 3 
-C 2 H 5 

-C3H7 
-C4H9 
-Ph 




N(Ph) 2 



-CH 9 



H 



0- 

m- 
P- 



■»22 
H 

-CH 3 
-C 2 H 5 

-C3H7 
-C4H9 
-Ph 



>y;u 




N(Ph) 2 



•CH 3 
H 



^23 

H 

H 

H 

H 
H 
H 

H 

H 
H 

H 

or 



^24 



H 
H 
H 

H 

H 
H 

H 

H 
H 

H 



v yy 
2,3-fi3£ 

v yy 
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:*l6©ft^fttt4i»©m flAtf*B*ff*2 8 2 1 5 2 9^ |W)|g 2 8 
2 1 5 3 0*. ^2 8 4 4 4 8 4f. ^2 8 4 4 4 8 5f|i:J:,Tft*7 



5* (IV) t^HTK^rst, 5$ (IV) R J .tt*3)I^Sfc«7»J-;i,S 
£ST, R3.T*$n*7'J-;P« < !:LTtt«l«»^Wr5t>©T*-3Tt>J:<. 

R 32 , R„T*Sn57'J-^itHBIftSm5t)OT*oTfeJ:<, 
MJ;Pg$#$ltf &ft, IftStLTttJU-^i/i. 7'J-;U75/7iJ 

(iv) T**n*fl:^*^6»«sti«-«io*n±3&j. 

Rs! < R»^«*tl*7;U^r-;l/StLTttB«IS^T*%)©T*-3TfeJ; 
t>fc*^U^»fc»fcLT^*J:£a«ff*l,< 4 Clo«J:5^»^, it (IV) x*^ 




(IV) 
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£ (IV) ©7fUM7= >it^m<o^wm^xr\zmt. 
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gSJfcSltS. **WJN i (O) lf#§Jfl^TAny>{fc HJ 7x — ;U7 = > 

Tt>«U>. IBttflfcL #M%«ff£K*-r*ft>. 

1 0wtm±T*^C<h^^L^ o ^^^l^*5^«SUl 
+Ta(II)OT l h77U-^S?7S>R»fl:tflffflT#*jE?LftXtt*J:^/S 
fctt*2ltt©*fli0fcS1fe£LTtt. *#MBa6 3 - 2 9 5 6 9 #&f!¥ 
2- 1 9 1 6 9 4*&«. #§Bsp3 - 7 9 2^«fl:ElSftT^5*l*f«. 

U7*y-^^, -f s*v-;mb»#, 75y***r*^-y->-7'/-;p» 

i^TLfeSC (II) Oxh77'J-JUv7 5>Bfi»<*:lz|fij£$ 



WO 98/08360 PCT/JP97/02869 

39 



WO 98/08360 



40 



PCT/JP97/02869 



$#KIE?L&A«&jiJ§, jE?LaAJi**^ttiE?Llftii«t*JViT. SdDOrh 

i=i7$>©0. l~20wt* TSSCtWiLK C®^5?ttJ^U>lz 
O^TH. EP065095A1 7-43564^) l?CDieg&£# 

(8- + y 'J;7h) 7;P5-^AO«k5Ja:*^ftA«2ltt^»«:^W"rsJi 
4 3 cD^Sifi^^e, 7 fSMH^7 5>O^0^iE?LaAlijitt^#i^^^-r-2,l 
+ ©Mifi»(I1'e>rj:i:1?iE?LftA.^€) h 'J A (8~*y'J9h) 7^5 =2 

mt%m&y)%&<, n?&xtmK&\\zttLT£j£Mt&®T-&ntfmmz 

**Wfc*lr»T, Mllli. ttM*®/h*l,»tm % Li. Na. M 

6 . A l . Ag, I n*5Uli:n^© l&U±*$tS&&&m^Z>Z.ttftif-2. 

feS^t^ffSHri. H@c7)IP£tel 0-1 0 0 0nmmttZ>Zt#1if£H,K 
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:t*»Jf3sllr». Hfcttfctt, #J*.tf, I TO UXK-^Kfk-f >x*C7A) . 
I ZO (Bi&H-^flSO^A) . Sn0 2 . N i . Au. Pt, P d , K 

|fiJ±$-e-Sfc«6»Cffi»«JE^filr^<l:^S-C*5^, »SLlit>OtLTl 0 
-3 0Q/ci l $fclil OQ/ci'aT GIttO. 1-1 OQ/cm 1 ) O I TO (J? 
*1 0-3 0 Oni) H&lCte, I TOI#ItiiHT©7ti7) 

^^TWTJC&UTli. I TO©fii(l^*<ft««)TA 1 H<7)iS^^LT 

tilt (Amax 4 9 0-5 5 0nm) % (Amax 4 4 0~4 9 0nm) , # (Amax 
5 8 0~6 6 0nm) £ tifiT*, ftfCAmax 4 8 0 - 6 4 0 nn®B 

L < Z. 

iOCIEMIIIi fi : ^L,<«^TCRTCDfe^i: 
7n>ttg{<Z>«"J£$BM- 7, SR- lft££ffllr>-C«!l£LT^£>. 
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tt*w*u »offiLja*-fi«*s«afl:rntfj;K ELsmm* 

V>S C i L < , d tiKJ; 0 *? <D»ft£ • «^<03 > b?zh t>|S]±-r*. 
COtZKv btzmmom'&S 6 0nmJ£UcDi££tf)ft£J;tf4 8 Onm^TO 
fcSaftT&O. »©«£4 9 0nm&±<&»fi©ftT&9. 5 8 0 nm£t 

T<Z>&:§£>#T&5. Z<D£otzfi 7-7 J JlZ-ZRUZZtiZj:*) , CIE 

5-2 0 MnS*ii-rtl««i:lri. 
mtt£&7^;i/*-BSte, E L^^SfiRiRL/, *^**K^0>*%^6%« 

ax#«<0«64 9 0~5 5 0 nm, if<Z)i§£4 4 0 ~ 4 8 Onnu i©^5 8 0~ 
6 4 0nnT*0» Amaxftifi©*^? h;K^¥ffi**Hi"Tn©*^f3 1 0~ l 0 

□ -^5 ymt^m. mu>mt£®. is7->mt%®. 77ov7->& 
it£® (-!t77^P->7->^^) . *7*CKS HJRfcfc*, »£**fc 



WO 98/08360 



43 



PCT/JP97/02869 



fc#5-7*;U*HK£EirrfttfJ:K 

m<D ft±m £ m z> z t &n t z> . 

(Mm. Z/1y?, CVD) &\Z£iTJ&!$.-rzz.£tf~CZ%. 

7t;P7 7X#JBf^ttttJM&g#o. 1 wm^T THMfiO. OOU 

TO-fcBftfcfcO, X70>K»«£«K< Lfcttntfftfcfc<ftO. n$rO& 

*2£»©*#tt4frfc:l8Jt$*ifcj,>;&<. 1 O-'Pa (1 0" 5 Torr) WTOg^g 
£U «*as»iO. 0 0 1-lnm/sec ggttSIi^L^ g 
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^<dsb ftmff £ & < r s z t & v # z> . 

#»*L^a«, f^lt^bif LTti^ £££<Dfdi, saa^te (X 
£>3— K f^V^. ^VXhi) . 7>^Sa7'^Dyiy|s (LB) ft 

r 'J 70W««Ott^ 1/10-10/1, #£L<& 1/6-6/1. £9 
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S£tt;i^0m^KttT£ltM#^U>l5&L<W:, IMflCiStrifc (<o. 2 V) 
'J7<Z>ftM (>0. 2eV) **t£*«&tt. «ft***<ift*<6r. 
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i) *1\ tt*fliq±a&ft1*, 0JAtfg£S#2S(D*S£K9!T5. IE7L& 
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< ^tsr-r-s. Ltztf^x, &$mi> %2mxzn?ti®i&?rf£.f&2n. -e 
c: a £ -5 ttfg^i tfi 3 i^±t & t *> mmn h -s o 

iii) £blC, ^^iittO%^l<i:^^^M(Dji^ii:lco^T, 

mfrzmTmm&omytm, &%ft%m<nm\z2mwLrttz®£znw-$z>. 
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-h'7x-^-4, 4' - v75 > (TPD 0 0 5) £ffltr»fc. 

-WEL^KIIjE^JinLTm^ffiL^ClS, 1 4 V • 6 4 3mA/cm 2 
T 1 0 2 7 0 0 tW<D®& A max= 5 2 5 nn. x = 0 . 

2 8y = 0. 6 8) 0»3t*««B$n. ^OfB3ttt<6»a*#Hfi«t»T 1 0 0 0 

0TOi$gLT^. mm<D*ffi.mti omk/^ 2 (D^mmmmn 1 5 p^r^ 

(1 8 4 2 cd/m 2 . gBE&«IE±# 1 . 8 V) M»g3 0 0cd/m 2 T'tel 6 0 0B# 
<JtWJ5) 

0 2©ttfaOK:N. N ' -y7i-jkN, N ' (-4' - (N- (3 
-^^7i-W -N-7I-JP) 75/ k*7x-JU-4-<;U) ^>>?'>*> 

(TPDO 1 7) 

£©EL*^C*JE*l?toLT*ffifc«LfciC:3. 1 4V • 7 1 5nA/cn 2 
T 7 5 6 0 0 cd/m 2 <Z>&£ (?gft®±fcg A max= 5 2 5 nn. x = 0 . 3 

2y = 0. 6 6) 0583t^*B$n ( iO^IJ^mB^Tl 0 0 0 0 

1 5 6 cd/m 2 . fgffrmflE±#2. 3 V) 3 0 0cd/m 2 Tte2 0 0 0*MT 
<J*&0»I6> 
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Z<DELmT\znEE£mQLTnm$:mLtztZ5, 1 6 V • 8 4 OmA/cnr 
T6 0 0 0 0cd/m 2 (DnB& Amax= 5 4 0 nnu fegjgSx = 0. 

3 7y=0. 6 0) <B56ft#«BSft, :©5S316ttS»migf Tl 0 0 0 
0P»W£U5fcJ£LTlr>fc. WS(D#«»ilil 0mA/cm 2 W^mDStlg»iTl 0 0*M 
(8 0 Ocd/m 2 , Iilffl#3. 2 V) M»Jt3 0 0cd/m 2 T«5 0 0 WMT 
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Hy7,^ii\ztiy-7 ^ )v^-m^'B±/\>Ym.cR- 2 o o ozm^xm 

1fi\Z£K) 1 am^H^L^(0±{c#fe^^^$^±/N>sgcT- 1 ICB 
AS Fgjlumogen F Red 300£ 2 wtSig&Lfcfc^ffi^T^fii LT 5 u 

m^lC^L.$e,(CCO±{C^"-/\*-3-h$rS±A>hS}CT- 1 £SH>T^ 
LT 1 ummzWtf&Ltz. COllz. 1 0 Onmtf) I TO$7A' -y ^ 

0, m&&y£&&ttmimytm±&&Xmxtf6 3 0mX$>r ) , Amaxttifitf);^ 

Z\<DELmT\Z%\£^m\\\,xmm^mhtztZ^, I 5V • 6 l 5inA/cnr 
T9 0 0 Ocd/m 2 C7)*fe (Sgftffi^&g A max = 6 0 0 ink fig^lx = 0. 6 0 

y = o. 3 8) <D%Ktmm^n. iw^ii^M^tiooooi^ 

<#O£0iJ8> 

%mm\\z^x. jE?immm*Mf*it£®ii- 1 o 2 tj^u>t^ 1 0 : 

£0EL*^fc*fl££l?iinLT*i«*SELfc£;:3, 14V- 7 5 0mA/cm 2 
X 7 9 8 0 0 cd/m 2 O&fe A max = 5 2 5 nm, 5 5 5 ntn. 

x = 0. 38y=0. 57) n. ^©563ttt<6*a*»Ha«|>-C 

1 0 0 0 0K?MEU:5fc«LTHfc. ffft0¥ttj(mi 0 BA/an 2 <0£*aHB«j-e 7 
OOEM (117 3 cd/m 2 , m®m!£±&2. 5 V) . «!J»!»«3 0 0 cd/m'Ttt 
4 5 0 0P»WT*-3fc. 

mmmuz&^x, nytmz. mntzAmmmtsitotLXN. n. n* . n* 



V 
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-T-h^X (-m- t'7ilW -1,1' - t'7x-;i/ - 4, 4" - ->* 7 $ 
> (TP DO 0 5) . ^ftA^fMtLThUX (8-^/U77h) 
7;U=-^7A (A1Q3) Sffi CMjfg 0 . 5 nm/secT^t, 

^n<h[^lI0i|*ft&$J 1-10 3 fc^*j£j£,ftO. 0 0 7nm/secT^irLT4 

0 nmmom'&m tLTfcf&Lfz. fg^liCfe^T. TPD005 : A1Q3 : M 
7K<t&® I - 1 0 3 = 5 0 : 5 0 : 0. 7 (JglJPit) ^Cg^ttiM 

1 tmmzlsTmTZitmLfZo fcfcU MTDATA£fflt^£IE?l&A*«i£Jf 
«5 0nmff, TPDO 0 5 £fflU£lE?l$&j£/Ifi 1 OnmJP. AlQ3^ffit^ 
^F&A*i&i£JIte4 Qmmtbfzo 

Z<DZLm=?\zmj£ZW1]ULTnm$:ffiLtctZ.?>. 1 8 V • 6 0 OmA/cir 
T 5 4 0 0 0 cd/m 2 <Di$ifi (fgft@;*:&;g A max = 5 1 0 nm. fiJgJUI x = 0 . 3 

oy = o. 6 o) (D%mm$&2ti. z(D%mmm&mn®%*T»i o o o o 

B#^^±^3tLT^fc. SfacD^MWIil Omh/ciR'OfemmmmT'G 0 O O 
(10 3 Ocd/nr, SKffijmiE±#2. 0 V) , WMmm 3 0 Ocd/m 2 T«2 0 0 0 
OB#^T$.-pAc 

itWJ4 0^^1^ffl^^^^<73^f3it^St^tt^±T^^t^t) 
fro fc. 

<3i«Jl 0) 

1 tCfct^T. IE?L&AJI£4 OnmJ?K^/SU jETL$&j£/I & T P D 0 0 
5<l:;i/yi/> (7wtX) t^ffl^T2 OnmJSK^fiKU C©±H%^1$HM^J 9 
tHWCTPD 0 0 5 tAl Q3 tMmitG® I - 1 0 3 i: ^TflMTS \Z 

Z\<nELmTlzmEE*m\ll,TmffiZmLtztZ\Z> l 2 V • 6 5 OmA/cm 2 
T6 7 6 0 0cd/m 2 (Die (S£ftS*&:g A max= 5 1 0 nm. 5 5 0 nm, &mm% 
x = 0. 3 8y = 0. 5 6) OftfttmiZZtl. Z W^^^^fflM^T 

1 0 0 0 OP#F B m±££LT^fc. ®g<£>¥M8fltel 0 mA/cm 2 <7);tmDStJ£ftT 6 
5 0 0^1 (9 0 Ocd/m 2 . SK»»mm±#2. 0 V) , MUg. 3 0 0 cd/m 2 T« 

2 5 0 0 OIWT&o*:. 
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<mmm 1 1 > 

iQ3) ft&mcmmmmo. 5nn/secT&*u zntmmizm 

mt%® I - 2 0 1 t>&£8g#j0. 0 1 5nm/secT&*LT4 0 nmJ?(D£§£jf 
£LT^/£Lfc. fflfcflfcSHT, M^fc&tlll- 1 0 2 : A 1 Q3 : M^itS 
^ 1 - 2 0 1 = 5 0:5 0:1. 5 (MM:) T&S. -tOK^ttlfcfcfl 1 
ttfcLTfc^fcflsfiLfc. MTDATA&fflHfciE?LttXlfi2SJitt5 On 

mJP. II- 1 0 2£ffl^fciE?Llfcai0ttl OnmiS, A 1 Q 3 fcm>&*?ttAtt2£ 
Ste2 OnmiSiLfc. 

^OEL*^t«ESRPlDLT«»fcaEbfct^5, 13V- 7 5 OnA/ci* 
T9 8 0 0 0cd/m 2 (D&fi (§g#S*fcg Amax= 5 2 5 nnu fi£MHx = 0. 2 
9y = 0. 6 7) Of63t3ft*«B$n, C©5g^tttt»a*»Hft^7? 1 0 0 0 0 
WrW£U:*£LTHfc. W«0¥«JHiW:i 0mA/cm 2 CO^gSE|g©;T4 0 0 O&M 

(110 Ocd/m 2 . Ig»jSE±#2. 0 V) . M»g3 0 0cd/m 2 Ttel 8 0 0 
O^tfiofc. 

<H»J 1 2 ) 

1-102 t)v~?v>tzm^T2 ommzML.z<D±.\z?tytmz$kmm$ t 
mmzfrmfctimu- io2tAi Qztmmt-tm 1-201 t^m^xm^. 

^OELX^lcmBEtHIfllLTmataLfciC^, l 3 V • 9 0 OmA/cm 2 
T8 0 0 0 Ocd/m 2 CDfti&£ A max= 5 2 5 nnu 5 6 Onm. fi^M 

£x = 0. 4 0y = 0. 5 5) 0$e##*B$ft. d®&3mttft£*2BBft'f> 
Tl 0 0 0 0«l|llia±$)|l,TUft. ISt©^ttl 0diA/cdi 2 O^MS(,T 
6 0 0 0B#P H 1 (10 5 Ocd/m 2 . SBK>miE±# 1 . 5 V) , W%mm3 0 Ocd/m 2 
T«2 5 0 0 OWST $>-otz. 

(nmm 13) 



WO 98/08360 PCT/JP97/02869 

350 



lOCfiUT, tylTjkitafy} 1-10 3 <D\tt> 0 \Z , WmitSmn 

mmm 1 5 > 

mmm 11.12 ks^t, w^fts* 1-201 otttooiz, mmt^mw 
(mmm 1 6 > 

*«wii, i2{:ij^T, MTjkiksym - 2 0 1 <Dftt>o\z. &mite>mv 

Z\Z. 
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>^3$^ (fl^ttt i-io3) . )\,-jvy wmitsm i 

-22) ^itthUX <8-*yj>>7h) (A1Q3) ©fift* 

<#%#J 1 > 

m-^ i o o am<D i t ommmm (mm) £*rf£#7xs& a. i m m) 

1 0" 6 Torr^TMELfc. 

N.N'- y7irJH,N'-a [H-7x -jP-N-4- h U ;U (4-7$/7i 
~;U) ] ^>i?v> (HIM) Sr^*jfS2nm/secT5 0nm(DJP$lC^3BPL, IE 

N, N. N'.N'-t 1 + (-3- t'7x-;l/ -l--f;U) ^>v'->*> (TPD 0 0 5) 
£fc*j££2nii/secTl Onm(DJfl£M*U lETL&iil £ Lfc 
SfcKMJ* (8-+;>J/7h) 7;i/5-0A (AIQ3) ii?7'J>» 
2 ra/sec£ 0. 0 2 nm/secTr#^* U "J l . Ov 

ol%£fr5m^l&i£tt?i!ft/I£7 OraOJPSCEfcLfc. 

»ffi2KMI*«o&**, MgAg (MSftlO : 1) 
2nm/sec"C2 0 0 nn©WSK:fc*l,Tttffi£ U fc&M £ LT A 1 £ 1 0 Onm 

B2i^*5*S«k5l:, 5 1 0nnttifi£f8ft«:*:fcft£*rr 

<##0J 2 > 
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mts i o o ma) it ommmm (mm) *rr*#7**tt (i. immj?) 

1 0- 5 Torr^TMELfco 

] ^<> ->*->*> (HIM) &mmm& 2 nm/secTl SnmVmZizmmb, IE 

O.N'J'-rh^- (-3-t?:7x-;M-niO ^>vv> (TPD 0 0 5) 
£2£«jtg2nm/secTl 5 MOWS fc»&t U lETLII&Jf <!: Lfc. 
SSlI, TPD 0 0 5 tMJ^ (8-+yijy^h) 7*5-*A (A1Q3) 

i^«tfc^i : i tTisiaJc, is^-D)vzruy m^its® i - 2 0) £2. 

d©t*0*l#iSflEtt, litO. 0 5nm/sec, 0. 0 5nm/sec, 0. 0 0 0 2 
5nm/sec£: Lfz, 

x^x\ mj£Vtmz®?tz£*, vp&M&immtLx* mj* (8- * 

/'J/^M 7;P$--7A (A1Q3) £&5t&g0. 2nm/secT5 5nni(D/P$ 

SSK. MBEttlBfcfltefcM. MgAg (fiSJt 1 0 : 1) fcj&Siggo. 
2nm/secT2 0 0nmOJ?$ ClfUHgt U &H/I<hLTA l^ioOnn 

H3#Sfca>*,fc<5K:. ^U>te5 6 0nmtfifilc5£ftffi*fcg£WT5. 56 
<##0|J 3 > 

h'JT. 'J/7 h) 7ib5z7A (A 1 Q3) OfgftT^? Ml/£0 4 
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mzioonvKDiTomwmm mm) a. mug) 

x 1 0- 6 torr^T-MJEL/c. 

4, 4' , 4" -MJX (-N- (-3-^Jb7x"JH -N-7 
xX^75 7) hU7i'^7=> (MTDATA) 2 nm/secl? 4 0 

nmCDj¥£K^«L, lEJL&AJit Lit. 

N, N, N ' N ' -fh7 + X (- 3 - k*7x-;U- 1 ^ (T 

PDO 0 5) ^j£g2niii/secTl 5 nm<Z)JP£ {c^* U lETLISiiiJf <>: Ltz. 

/?b) T)VzL —OA&mmmmo. 2nm/secT7 OnmomZizMmL 

ft. 

Mff^^r^ofc^^, MgAg (Sftjtio : i) £^*jgj£0. 

2nm/secT*2 0 OnmOm^izM^LXfiimt U «SI«hUTA 1 fcl 0 Onm 

B4*^t)^SJ:"5C, h'J7 (8-+;'j;7h) 7^5 --5 A (A 1 Q 3) 
«5 4 0nn#ifit*3tffi^:ftSS#-rs. fiftX^ HK£¥MrtJ{* 1 l 0 nmT 

<-$kmm 1 7 > 

mm oonioiToanm mm) ms^^xss (i. i m m) t, 

1 0-TorriT«JELfc. 

&l^T. y'-y7iZJH, N'-fc'T, [N-7 xXJU-N-4- HJ )l (4-7 5 7 7i 
x;U) ] ^s>vv> (HIM) &«*iSfll2nm/secT5 0nin0)ff$HfR3&L. IE 
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N. N, N'. N'-t - by^rX- (-3-fc*7x HJM-f ;P) ^>>*x> (TPD 0 0 5) 
£&*ag2ni/secTl 5 nm<Z)/f £(c&*U lETL^iilt L&. 

TPD0 0 5 ih'JX (8-*7'J/7h) 7;U5-^A (A1Q3) 
££#ftJt#l : 1 tt£Z£o\Z, fr-Dh-JVy (W^*l-2 2) $2. 
5 vol %^tr£ 5 IC 2 0 nmOJPS CAHfUtl^'f y<Dm 1 ©fgftJI £ L&. 
JCOtSO&SffagttJBfclO. 0 5nm/sec. 0. 0 5nm/sec. 0. 0 0 2 5 nm 
/sec£ Lfeo 

TPD 0 0 5 £A1Q3 1 : 1 £fc.£«b 5 IC, *0*T'J 

>»*#OW*Yt^tt I -10 3*1. 0vol*2tf«fc5l::2 OmOJSSK:^* 
U 2 <D5S**£L£. C®&e®ft**ftliJ|eo. 0 5nm 

/sec, 0. 0 5nm/sec. 0. 0 0 1 nm/sec<h Lit. 

/U/7h) (A1Q3) tmmm&O. 2nm/secT5 0nm<0#£ 

* SIC. MgAg (fiSJfclO : 1) ££*&£0. 

2nm/secT*2 0 0nm®JS£fcatf LTBffii: U ftiliLTA 1 * 1 0 0 nm 

-©W«EL*^j;«BE*WlnLT*fl6*8SLfctZ15, 10V- 5 OmA/cm 2 
T5 0 0 0cd/ni 2 ^ifi <363fc«*fcSAnax=5 6 Onm. 5 0 Onnu 
x = 0. 39y = 0. 5 5) ©583t3&««[B$n. CO»3ttttt*7;P^>»Hft 

WA®¥fttNII4l 0mA/cm 2 (D£m^!ig8jS8!BT4 0 OOOhr (M 
WSlOOOcd/m 2 . I3»iff7. 2V. |gIJjmEE±# 3 . OV) Tfcofc. 

# (5 1 Onm) /)\,7\s> (5 6 0 nm) 140. 6 5T$oL fgftx^? 
h;KO^«[rtJ 0&S^##M©rtJ) tel2 0nmT£0. ? VJ > 
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<Jt*«7> 

^»J17tCfcHT, TPDO 0 5<D]Elim&m£%1&,Ltz<n*>, AlQ3t 
)W7 ls> 1 9 0. lnm/sec. 0. 0 0 2 5nm/sec> 0. 0 

0 lnn/secT&&«U ;i/7l/>£2. 5vol%, ^T'J>IHifr$ i. Ovol% 

-stittmm&v&ytmt: 4 owmz&i&L* *<d'&a i q 3 (Dm^&xmmm 
<ttmi8> 

tt&M 7 H&UT, 5fi3tJI©*^ h*m£A 1 Q3O^fe0l;TPD 0 0 5 t 
^£ h;i/*07tZw"T. H7*»5>;py^>0**<565tLT^S^.t 

■3 /Co 

&1&m l 7 \Zto»T , TPD 0 0 SOJEHmMM&Mf&LtzWZ, A 1 Q 3 t 
)l7U>&&mmm&0. lnm/sec. 0. 0 0 2 5nm/secT&^3tU ;U7*U> 

£2. 5voi%<£tsn=?mm&<Dmytm% 2 onmj?«j&L, 2<b\zz<D±\zA 1 

Q3 ti7^V>®mW£&M%mmo. lnm/sec, 0. 0 0 lni/secT#»S»L, 
^?|J>»$1. Ovol%^tm^l6i£14cDf§ftJI£2 OnmJ¥lC«U ^<7) 

&a i Q3<Dn?&\tfimm£5 omm\zM&L?z>\zfrizmm\zLTmmELm 
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<*t»m o> 

Jt»W9£*JHT. 2Bft/£©fgftl©*x h«f»fttt,CTPDO 0 5 t L 
H^09 fcwT. i9^b^7U >^*fr<i:A 1 Q 3 ©fgft 

<it&0J 1 1 > 

JMMIl 7K*V»T, TPDO 0 5®jE%ttMeML&0%. TPDOO 
5t;pyu>S:ftE*jSflE0. lnm/sec. 0. 0 0 2 5 nm/secT*^« L. 
U>£2. 5volX$tTiE?L*&tt®£%j|e2 Onm/PfcJBfi&L. ^TA 1 Q3 
tfvU>R*#ft#3H*a*0. lnm/sec, 0. 0 0 1 nm/secT'#&« U £ 

7>j>»i«i. ovoix*tr»<iaitt©3e3ti*2 omjpc^l. *■©& 

A 1 Q3©«^aA*»«ft5 OniUPC»j«r«S^ttn*K:LT*«EL*^ 

£©^«EL*^K:*JE£ffi&nLT*8tt«:»tLfc£;:;5, 12V- 5 OmA/cm 2 
T4 5 0 Ocd/m 2 ©3t&£ (^7fe^^&gAmax=5 6 Onm, 5 1 Onm, fiftjS 
<£x = 0. 42y = 0. 5 4) ©«##*»$ ft. ^©*3fetttt«7;U^>*H 

-DttWz. mm<D¥MMUi 0mA/cm 2 ©^mMSj^iiTl 0 0 h r (37»!ft 
Si 0 0 Ocd/m 2 , M88?IfrmEE6. 5 V, igifrm/i±#3. OV) T&^fc. 

felCMlT^SCtWS. -©^£©fgft7,^ MPJtC/RteO. 5T' 
ifcofc. ££#Mrti«8 OnmT&ofc. 

<%mm 1 8 > 

£Jfifll 7£;feHT» TPDO 0 5©iE?Lira**»rtL£05. TPDOO 
5i:A 1 Q3i:JU^I/>S:^S«P)iS0. 0 5nm/sec, 0. 0 5nm/sec. 0. 0 
0 2 5nm/secT#^«L, T P D 0 0 5 : A 1 Q 3 tfi 1 : 1 £UK) >. )V7U>tf 
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2. 5vo)%^£*l57g£Jl:*<7V)f§ftl£2 OnufffcfBfifcLfc. *HTA 1 Q 
3 ij >K${):^j||S|0. lnm/sec. 0. 0 0 1 nm/secT#j&i£U 
*TiJ>«*flcfci. OvolX*tT«?*a&®JB%JI« 2 OnifClAL, *© 
1 Q 3©m^&A$$i£;f £5 Omafft^rse^fiBfillc UTW«E L* 

£©W*EL*^C*ffi£BiOUT*8K£ffiLfc<b;:3, 12V- 5 0mA/cm 2 
T4 0 0 0cd/m 2 ©ft&& (%yt®±&&lmix= 5 1 Onm, 5 6 0 nm, 
x = 0. 42y = 0. 5 4) ©563t*««K$n. Z <D%%\t$L&T )\,3>nw% 
+T1 0 0 0«H«£U:*j£LTl>fc. *»«**3t«©ffiS*J:tjCrt*tt±< ft 
»®©*?Ji«8tel 0mA/cm 2 ©£m*ffiIfKIfr!igf!jT4 0 0 0 0 h r CtSOXH 
WS1 0 0 Ocd/V, «Q^IES)mJE6. 9V. JB»*E±#3. OV) T?$>z>tz. 

mi i nigftx^ h;n&^-r. @i uo, ^7U>Riftt^i/>^ 

fel:5S3tlT^5C^:^S„ d ©i§£©fgftX^? MUtC/Rtt 0 . 4 2 
T*-3fc. ££#MrHtel 3 OniT&ofc. 
<H»S^ 1 9> 

TPD 0 0 5 tA IQ3©M^TPD 0 0 5/A 1 Q 3 = 7 5/2 5 tUZ> 

Z(DmmELmT\Zfg!£^WmLXmm^mbfttZ^, 12V- 5 0mA/cm 2 
T4 1 0 Ocd/m 2 ©3t&& («3t«*i£*AMx= 5 1 0 nm. 5 6 Onm. 
x = 0. 32y = 0. 58) ©»3fej&*«iS3tt, £©fgttttttift7;i'=f>»H» 
*T1 0 0 OUBHl^LTUfe. a»W#5B3t»©ffi«*iJ;r;j«Stt^< ft 
frofc. ®g©¥®8tel OiA/cm 2 ©^mi3iiSESliSiftT 3 0 0 0 Oh r ($83 
»S9 0 0cd/m 2 , 7 . 2 V. SSBlfrmJ£±#2. 5 V) "C&^fc. 

m 1 2 KSgftX^? MUfe^f. 12 12 J; 9, ^7'J>^i^L^>^t 
%l:%7tlT^5:<!:*^5. ^©^©SgttX'S? HUtC/Rttl. 4T 
fcofc. ^^i^Mrtif* 1 2 OnmT&^/c. £©«fc5 £»£»©#* h*t$©Ji# 
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<mmm 2 0 > 

$zmm 1 7 iwfcux, msmz-f -jv>% 1 * iacn 2 ©b^e®** htmro 

TPD 0 0 5 iAl Q3 0>#«Jt£TPDO 05/AlQ3 = 6 6/3 3 <hfc3 
«k5K:-r*S^ttra«lCLTW«EL*«»t. 

dO**EL*^k:«JE*HlllIl/T««€jWUfetC5. 12V- 5 OmA/cm 2 
T3 5 0 Ocd/m'Off&ft (fS7ftS*fcgAinax= 5 1 On«u 5 6 0nm. 
x=0. 34y = 0. 5 7) ®»3fc*«llBSn. :c»*ttft*7;^>»Ifi 
*T1 0 0 OWWEUftJfcLT^fc. «»W#*316»OfflS* < fcrjtj«»tt^<tt 
frofc. jS?g©¥MI8tel 0mA/cm 2 (D^DfiMt!ilgKT2 0 0 0 Oh r 
0g9OOcd/m 2 > #J$JfBifrmflE 7 . 3V, K»*I£±* 2 . 5 V) Tfcofc. 

HI 3IC5B^^^ hJUS^T. 013J:D. *T 'J >R*#tJU^ U 
*>Kf8ftl>T^ 5 HPttC/Rttl. 4T 

<nmm 2 1 > 

TPD 0 0 5 tA 1 Q3O*»JtS:TPD 0 0 5/A 1 Q3 = 2 5/7 5 
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